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Evidence bas been presented that the subcutaneous
vaccination of dogs with viable C2jj~_f MIh&I
arthrospores offers good protection against subsequent
respiratory challenge with a large dos of live atho-
*por*s. The adinistration of oral preeolubillmed
Amphoteriain 5 (Vungixsone) following vaccination
ellminated the undersirable side effects of the vaccine
but did not Interfere with the devalopnet of I~muity.
No phystologic or histologic evidence og romal damag
attributable to Amhotericin B was demostrated.



of various antizetic c=-ponents of thlz satphytic
tt~ agas of Coccidioidr inti hop bean studied by 'Negroni D

VioU :Ad Donfiz1±oil.. FrIedae-n and srnitbl-/ Pappasianis et al 21
i ov_,2bb; and Smith,~ Converse et alIKn, eie a~ ~~

A fair degree of imunity was devalopod by eve of these
preiatons if death was used s the unit of m~easure. Absolutc

pravznt,_o of coccidioidocycosis lesions following reapiratory cr
Inrpntaa challenge, however, has never been attained wit" a
kiled vzaccine.

lappagianis et al2.1 and Converse, Castleberry,.and SayderJ ;:Cyorted
the reviatance ofmonkeys to a second infection (respiratory) vi :h
C. inii following the subcutakneous adiainistration of viable C. imti~s
arthrospores. Converse's investigations demonstratedithat, Uve in very
low doses (10 arthrospores), the viable vaccine protected againit
subsequent extremely heavy-aerosol challenge. Howver,. ulceration~ at the
site of vaccination and/or reg~ional lyuphadene"athy vat occavionally
eaicountered.

Several methods.. to. circumvent, these undesirable tissue reactionas to
the viable vaccine are under study. On of these studies was based on
the hope that concomitait oral administration of-precolubilised Amp~iotericin
B (Vungizone)* at-the time of the-vaccination-would alleviate-the adverse
reaction to them.ination. .The reports of'Camphelland Hill!/ and of
Castleborry aial_ have described th4 usewof'orally administered liangizone
in C. iratis-exposed anl~als. These -investigatore ascribed no adverse,
physiological reaction to its use in this manneris

This report concerns an evaluation of tbe' efects of £upnotericin Bi
on the untoward local reactions of a viable vaccine against coccidioi-
domycosis: and a determination of the effectiveness of such a vaccina
in dogs.

*Fungixone: LIR. Squibb Aknd Bons, New York 22, New York.'



7he v*ocine wa prapaca by A u. nding vlabia arhrapras of!;.
Amttp &t;%nP71~ (h-Lablyv -4rula~nt for doa) Lki nonaai salinte

(26 ppreeper miltlitear). The high dose wd vitleo of thta statn

Fungiana W&A diasolved In 4istlled water (15 n4*/l). Rach do0ftWa
god twice dall.y ith a split do#* oif five ral'LI t4s-q Of, tzho pQK
H aalutiowwi*d iwk his fod. It va* acQapted readily by all dogz..

Fourteac of ta 16 dogs were vaccina~.ed suboutanooms1y IF the madia
srfgt ,e pf tbs riflStthigh. with- one milliliter of the-vacciaa., Adminkhtretion'

of dnphoterltuis -.%M5V A' uy fQ1 vk~ rahescl. Vacciwe~es i'L3aCrd
iedietey d?1dene~nu4 fr ~ ays. -Tho r aliA aigbt-daus wav;4

wutraaod- 12tyot-four d,%yo following thoir 12~ntn, it the''14,
vacciuat-. d0ge. 4d two noavisceiatad, nontroateA coikrals were_. *xpod-via
the respiratory Vout. in the maner described by towerso e-k~jA Thos
dogs received, an average- i~ihaled dos of, approximately lIsO0t-vite
arthrospors of -the Cash. straiu of !a. Lm41q TWvo ecLaatodk u~t-keated,
controV' dolls Web *ailfced -av. tbis-, tLiei tether than-~osod. -to ,.
evaluate the. gwasioand ispabogcen us of, the. tiskiu to the
vaccine. -. S sove niy-seven dkys. after &@;vocal challaasai, thse reaInftg. It,
vaeaiata4 ant tht :two urvacofunated,. untreated control iakim .' MT& Job
eacrtfic"d. lnuvencualy Adniaterad pontobarbite wao-uwed tafr' this'
purpose. The dog. vwre uscrapsted- and the -tisse1 fixe. in o.-Per cent-
buffered formelin, embedded In paraffin# sectioned and stained.
Menotoylin aei.an h oaori methe agmn silver .,taIns. vemi.a~d
routinekly- LUD8,'WAt67P1al' fXem al nia s s. CUltUrekd OU Of- ! Per cent
*iucose) I Per cent peptone, 0,1 per cent yeast autalynate). #4Wr g1aints,

*In conducting the research rejported herein, the investigator's adbmred-
to "Principles of Labomdtorl Animal Ciri'" at establith~db~ teeioAt
Society for Medical Aesearch.
Ki ~ndly supplied by Dr. Raymond X. leed, The University of Arizona,



a enptiall) th,8 eve~ntually %alare (Lfigure 1, n, an ) The 1-tilna
had haaiad,, hawover, c~at~f- 8MrM;a1 days-after vacin&iAOU Moto

p -t~joiea examiation of theio areas showed it fibrohleatic oe, ne
extwnding rather cOeply :into the subeutis. An increazed iaumb.r of
iyphocytea And platvmu call* accompanied the scarring, buat C. iyitiu
wa aot sen. A mild reactive hyperplasiz of the regional,
inguinal) lymph nodes was noted in several of the Untreated vaceines.
Thuo -nh'~ges wore attributed to the leaton produced by the sobcutAneoux
deposition of viable Am Imitis arthrospores; however, no epherules of

C. ~ were noted here.

Visible reaction t~o the vaccination did not develop in any of tite
dogs that received Amphotericin B. Subsquent histological examination
of the skint and subautis Ln the area of the original vaccination site
failed to reveal any changcs. Hiotologtal examination of &he right
Inguinal lymph glands of these do$* revealed no significant changes
except for minimal reectiv& hyperplauia.

*ja addition to the vacmcination site scars 'Of the untreated dis,
vpkcropsy also revealed a U4m suall (I to 3'millimeters) gpeyish-tan
nodules scattered over the pleural and cut Surfaces of the lung. of
three of the treated and one of the nontreated animals (Table I).
Rtstopathological examination of thes* pulmoary lesions revealed small
isolated grosulomatous lesions that occasionally contained a apherule
(Ifigure 2)*. Similar pulmonary lesions were encountered In three
other -animals that had' demonstrated no gross lesions. . Interestingly
enough, giant cells, which are generally present in coccidioidel
granizloata, were nfot noted-in these lentionS. -The remaining five' animals
demonstrated no gross or microscopic evidai.4ca of coccldliotoasycosis.
All animals with the exception of the tWo nonvaecineted end challenged
control dogs were negative to cul1 ture for C. inejtjj.

The pleurci Ar. cut surfacea of the lunge of thie two nonvaccinated and
challenged control dogs were U~barally covared with relatively larges
(0.2"to 1 cantimater) firm... greyish-yellrtwn~ tdlas. '01 atopat ho logical

eykOinton n", "An.4e l1iova revaasle- rcn iill n ii-nle- .ion nt
aoau 1cr early And wsill eavaopod gravailmata. Those confluent lasione
wara~ in tuna surrounded by a retaini te collar * oung #gontive tiespo
and I; .2hocytas. Nto hiftoloffjjcak di Vcr enei *Ace nAv iA4*n hlikniono

P. 2~r~ -cd Llwp2n ", Qthr! 12 vr qt*ctir-vfo tb1a l jpr

AL- Ad graltor rntmther ef leaians found in the tue cotroieo ('iguirt 21.
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Figure 1. AB Ulcerated Vaccination Sites Developing by the Seventeenth
Day PO'stvaccin.Ation In Dogi not Receiving Oral Preeo1.ubilxzed
Amphotericin B (Fungizone) Therapy at the Time~ of Vaccination.
C. Disectioni, Showing Enlarged Inguinal Lymph Nodes.
D. Dissection, Showing Involvement of the Subcutis, Note,
Penetration of the Gracills Muscle.
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Figure 2. Comparison bf Histological Lung Sections of Vaccinated and
Nonvacc.nated Dogs, 77 Days After Respiratory Chalengt.
Top: Nonvaccinated Control Dogs. Bottom: Vaccinatea Dogs
(Diagnosis: Left, Negative; Right, Min~imal), Stein:
Hematoxylin and Eosin.



Xxep W, io.it. aite9 "o leions~iinl to cocidiot-
doyco'-i wacx qoLatd irk t1:h Lw~s vaceirvrcrd, untreated, shaierwcod

d:~O ~og Af ~~c~-. 54 0&ys 0 The i Oitif i~ik mkce af ahd?
wastill oozi-njg Pa Mt the time of Sacrifice (Figure 1,. a and b). V0.1
-exudate 1#4& not h~ .t#d owever, a smar was onadc from~ the vaccination
site of enh dog, ataineci and exam'.ned. No spharules were **on here.
The histopathology of the affectad dermal layers was characterized by the
%eplaomnt of the epithelial layer with necrotic 4ebria. Underlying
this we*re prolifer-stive collagenous elements that were liberally
interspersed with lymphocytes and plasma cells. This reaction had
penetrated, in one dog, to the undarlying gracilia muscle (Figure 1,
d). No apharules of C. imIitis were peen.

IV. DISCWSION

Three very important observations may be made from the data presented.
first.. oral treatiment with 1uixone imtudiately following vaccination
blocked the undesirable side effects of th, viable vaccine. This was
evidenced by the lack of ulceration at the site of vaccination, the lack
of inguinal lymphodanopathy, and lack of histological changes in these
areas,

Secondly, therapy at the time of vaccination did not interfere with
the development of iimnity. This a shown by the fact that the resistance
to the subsequent respiratory challenge was essentially the sam In the
vaccinated, untreated animals and the vaccinated, treated animals.

Thirdly, clinical and histological examination of all do$s receiving
the Amphotericin 3 (total domes of more than three 294me) faled to dis-
close any evidence of renal damnage. PrevLous s tudy&I showed that the
blood urea nitrogen (DUN) values in dogs remained well within normal Wlimt.
at this dosage level.

It is also evident that the viable vaccine was as effective in dogs
as It was in monkeys Ni As shown In Table 1, five of the 12 vaccinated
dogs remained free of infection. Of the remaining seven dogs, four
exhibited only very minimal lung changes; three were ia the doubtful
category (few focal granulonae, no spherules seen). This was In
contrast to tba massive involvement of the nonvaccinated control'dogs.
M~oreover, all 12 of the vaccinated animal. showad nogativa cultures for
R. imitis. The fact that C. intis could not be sep at the site of
vaccinition or In tbn Inguinal lymph nodes indicated that the viaccine
*train was probably cleared from the tissues at the time of autopsy.
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